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. 4Command1ng Offlcer and Dlrector : :
= ,,Commander, Naval Sh:.p Systems Command, _C‘ode 6665 3U

Radlologlcal Evaluatlon of 147Pm Act1vated Boat and ’erst
Compasses and Compass Elements, report on R

\

2 ‘g(a) NSSC ltr SFOll 05 04 ser 6665 3U ZlOl of 2.8 Oct l

and erst _

Reference (a) requested that leak, contarnlnatlon and pro£1le rad1at10n
: e radlologlcal hazard presented v l47Pm:

t esults of these tests are submltted'as.

e’nclosure (l) : ‘ Pt

The tests show that the wrlst and boat compasses should present -
no rad1at1on or contamlnatlon health hazard m th611‘ as sembled cond1t1on_. '

] t compa rds were £ound to: be £ree of. removable ‘con-
‘ tam1nat1on, ‘the wrlst compass cards were found to be heavxly contam1nated
“owith removable actw:.ty (1ns1de compass bowls and on compass cards) '

The s111cone solutlon from the boat compasses revealed no 51gn1£1—

‘___d _The radlatlon proflles of boat and wrlst type magnet1c compasses
& showed a maxnnum surface radlatlon level of 5 mr/hr.‘ T RINTS :

The £ollow1ng conclusmns and recommendatlons are submltted

: The boat compasses showed good contalnment and adherence PRI
'characterlstlcs of the self- 1um1nous pa1nt.= The wrist compasses showed
go ‘the. self Juminous paint inits. assembled C()ndltlon,
ed, it Was found that the wrlst compass. cards leaked
or: Were contamlnated w1th loose rad1oac:t1v1ty prlor to 1nstallat10n. ] ‘These: ",
"‘compasses can present a potentlal rad1olog1cal health hazard, when: opened
or when the cover glass is acc1dently broken "‘rTherefore, ‘contarnmatlon
trol’ uld be continued. :




730-58" .
JL’FIF_ F lomm,

: , Slnce the source of the loose radloact1v1ty is not always known,
.1t is recommended that the NSSC requlre the manufacturer to provule
"‘radlologmal contarnmatlon free parts. In addltlon, the NSSC should be :
f‘1n a pOSlthIl ‘to vlsually 1nspect ‘the. completed compasses and reJect
: compas ses Whlch do not exhrblt a glossy ethyl methacryhte f1nlsh on the-
‘:compass card Those cards found 1ack1ng thlS glOSSy flnlsh should be
suspected of hav:.ng loose lummous palnt.. ' o

L The sealed 147Pm actlvated compasses should pose no radlatlon :
dose rate problem due ow energy of the emltted radratron. L

‘73.':‘ As requested by reference (a) the lumlnous parts “of the WI‘lSt and

boat compas ses. W:Lll be forwarded to the M1nnes ta Mmmg and. Manu—. Ry
% . »The . remalmng parts of the MK 8 boat compass wrll L
be forwarded to the NSSG under separate cover 1n the near future. :

AE)_S‘:BGAh;n/\BL

er J. IMXVIS Jr.:'




Te st Method

Upon recelpt of the compas ses, the boat compasses were numbered S
l through 4," and the wnst compasses were numbered 5 and 67 pin

Contact readlngs w1th approprlate rad1acs and film d051meters Were ‘
made to 1nd1cate surface rad1at1on dose rates..; An AN/PDR ZT(J), ‘ ca11-,“"-'
brated per manufacturer’s 1nstruct10ns manual Was used for B detect10n.~_
An Eberllne gas proportlonal radlac (PAC 3G) was used for surface alpha

3, The laboratory 1nstruments used for w1pe and 11qu1d evaluatlons ‘
‘were a Berkeley 'scaler with an end w1ndow GM B detector. with a | 147Pm; X
eff1C1ency of 5, 5% and a Nuclear Chlcago scaler w1th a sc1nt111at10n type‘r :
OC detector W1th an eff1c1ency o£ 23, 2.%. - e S

4 Wlpes were made over a 25 cmz area and counted for fxve mlnutes S
“in each of the 1aboratory 1nstruments., The 3(f’detect10n limits for the

- B counter Was 7.5 c/m and for the Olcounter was 1. 8 c/m.; Any count
below 3{15 reported as. nor detectable aCt:LVlty (NDA) \ '

Part I Measurements of the Intact Compasses -

,. i LT

: _;‘Open wxndow readlngs us:.ng an AN/PDR 27 (.I) and a- PAC 3G
radlacs are gnren in’ Table‘I e L i LRI

 ENCLOSURE ('
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TABLE I

MEASUREMENT OF ’I‘HE INTACT COMPASSES i

‘ L : “Boat .:,Ce'mpé.'sses' erst -Cbmpasses.
Radl_atlon Measure—;; T e o s
ments (mR/hr)

: Exterlor W:.pe Test(d/m/cmz)

GloP s __,.,,”;:ﬁbafﬁNDA,e_w:
Bo“m“ -EVEEW#E,'QjNDAQfNDAq'”"”

Sl ama woa o DA
‘;BO“mﬁ‘: '“dsffﬁbﬁ?dﬁbﬁtﬁNDAEI D2 NDA
' ‘VNDA3”NDA”3NEA?VNDA ‘V“*“”fvaDA”

,3 Conclusmn. The tests show that the average rad1at1on dose rate, !
‘as measured by the’ AN/PDR -27(3) was 0. 12 mR/hr and 1. 54 mR/hr for i
:_‘_the as sembled boat and Wl‘lSt compasses, respect:.vely. No rad1010g1ca1
,contamlnatlon was detected on e1ther type of compass. -

‘ .Part II‘ Compass Element Test

: To determlne 1£ any 1oose radloactwe mater1al was removable from
j:”the compass cards, ‘the prevmu.sly mentroned compasses were taken apart
top, and bottom of the cards Were dry Wlped and counted
separately ‘ i
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- TABLE III

SILICONE ANALYSIS (d/m/ml)
Boat Compass S

the s:.llcone

- Conclusmn. _No o or [3 radloact1v1ty was found m ;
Compass card #4

_solutllon of three out of the four boat compasses te sted
d/m/ml [t and 0. 058 d/m/ml a act:.v:Lty.

T L Smce each com pass com:amed a ml of SlllCC)ne
‘_solutlon, the ‘detected. act:.vu:y of comp d represent a total
' "15_ x 10~3 uCi,

pprox1mately 600
ass card #4 woul
5
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(1) _Radmiagi‘cal Szfety Ev i
g Activated Wxist»Typ 'Cmnpas_

It is yecogniz ,that‘the sil_lt;qn filled compa )a
. o}.lcwe& hy th& ‘free filling and & the ' .soﬁt ':?h
‘eompass was ﬁeew&& fsuyeriar, not only, on’ 518

ieakmgé‘.‘ b«*; "a;lm on’ the merit x:i sepa.ra.te *mntainmant from fhe Lf i

ris *ragamme ed thai more marki cess

meet AEC requirement and”.stcrage of the Acc:mpasms

‘should miu *be ‘Controlled

The prabiam ﬂf alpha cantgnﬂnaﬁ ;‘r; .“ pr

is,:heiﬁé made to investigate this contal inasit byt
Tie W qv.ire;% to make

ilable ‘y / he
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Each compess‘waskplaced:in a separate. container anci;distilled :
water, was dded to the ccntainer suffxczently to cover. the. co*npass. ‘";The
compasses were then subjected to 1‘78 psig ior eight houta. : ‘

PR _Upon retrieval of the compasses 1iquid bu‘bbles were noted in some
of the"d:stilled *water.‘ Subsequent vxsual_exammatmn showed that three

compass windowe fractured during the submergence test. The ‘breken
compasees were numbered 1, .‘c‘. and 6, all of which were fﬂled thh '

D Post Submergence Test

After the snbmergence each’ compasa was’ removedrfrovn 1ts
: ontainer and air: dryed on separate ‘4 inch Whatman paper. The _‘Whatman
paper was counted and recercied in 'I'a.ble II : ; :
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‘“‘T'nlé ALK Cod of Federal Regulations, Part 20 R e R R .
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“i1i . person, ek . ; N - different

K

PRODUCT o ; S| PREVIOUS LICENSE NUMBER{S). " (1f this:is on applicati
‘F-x 1\1 4 ; L aber.) (T i

1+ license, please indicote and give number.
Ya. '\NDN!DUM. U title of individucl(x) who will use er dicectly 5. RADIATION PROTECTION OFFICER {Name of person designated o5 radiafion pro-
i supervise use © terial. ~ Give training ond experience in tems 8 ond | tection officer if other than individual vser. a# Attach resume of his frai_ning' and ex-
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B v t ot Y | T £

e ey

7., DESCRIBE PURPOSE FOR _\NHICH BYPRODUCT MATERIAL wiLL BE USED."“‘;(" byprodu:f material is for 'human use,'f,_supplemen' A (Form AEC-313a) must be com
s pleted in lieu of this item. " It byproduct material is in the form of a sealed source incdude the make  and ,made! _nurnborlof;rho ‘storage :onlaner-and/or device in

*which the source wilt be stored and/or vsed-
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Form AEC-31313(5-58) ¢ broi sir g
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“M"TRAINING "AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 :
i ALY HRESEE] il o . 4§
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au137 idole Eatimal Buresu of ﬁtmﬁnﬂ
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Bx_'ﬁ-a - '

10. RADIATION DETECTION INSTRUMENTS
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'M‘THOD FREQUENCY AND STANDARDS USED IN CALIBRATING INSTRUMENTS I.ISTED ABOVE
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et vaala nob tn,,meaﬁ 13 menths.
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